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LITRODUCT ION 


This paper describing the mining practices at the mines of the Wevada- 
' Vassachusetts Co., Inc., at Mill Citx; Nev., is one of a series being prepared 
by the Bureau of Mines on mining practices, methods, and costs in the various 
mining districts of tae Mares States. 
! ‘ 
The author acknowledges tne. sesletaues of William 0. Vanderburg, associate 
mining engineer, U. S. Bureau of Mines, in the preparation of this paper. 


The tungsten deposits of the Nevada-Massachusetts Co. are situated about 
8 miles northvesterly from Mill City, in Pershing County, Nev. Mill City is on 
the main line of the Southern Pacific Railroad, about °5 miles from Winnemucca. 
The mines lie at an elevation of about 5,500 feet above sea level on the east 
slopes of the Eugene Mountains. The climate and topography offer no difficulties 
to mining operations. = 


HISTORY 


The tungsten deposits | were Nav ecouerea ia: 1917, and the immediate produc- 
tion was shipped to Toulon, a custom reduction vlant situated on a siding of the 
Southern Pacific Railroad, ' 14. mie Mest of Lovelock, Nevada.. 


| In 1918 the two companies goeratine in the district, the Nevada-Humboldt 
Tungsten Mines Co. and the Pacific Tungsten Co.,. each built a mill. Both mills 
went into overation in October. 


After operating several months the mines and mills were forced to close 
down, as the great demand for tungsten in the manufacture of munitions ceased 
when the Armistice was signed. The stocks which foreign producers had accumulated 
were available at a low price for veace-time needs. The mines remained idle for 
six years, or until 1924, when the Pacific Tungsten Co, mine was operated under 
lease. The mines vere again able to resume production because of the fact that, 
by the tariff act of 1922, .imported tungsten was meee to a duty of 45 cents per 
pound on the tungsten content of the ores. 


1 The Bureau of Mines will welcome renrinting of this article provided the follow- 
ing footnote acknowledgment is used: "Reprinted from U. S. Bureau of Mines 
Information Circular 6284." 

2 Consulting Engineer, U. S. Bureau of Mines. 
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In 1926 the Nevada-Massachusetts Co. tool over the Pacific Tungsten Co. 
and later acquired the Humboldt property. This company has been the largest pro- 
ducer of tungsten ore in the United States for the past three years. At present 
. the company employs about 70 men and produces 142. tons of scheelite ore per dav, 
containing an average of 1.10 per cent scheelite or 0.9 per cent tungsten 
trioxide. 


PRODUCTION 


The production of tungsten ores from the Mill City district, from the date 
of discovery to the end of 1928, has been as follows: 


Comany Year Tons of Ore Grade of 
Produced Ore, % WO 
.evada-nrumbolt Tungsten Mines 1917 8000 1.5 
Pacific Tungsten Co. 1°17 7000 1.85 
Nevada-Humboldt Tungsten Mines 1918 150C0 Pal 
Pacific Tungsten Co. 1918 9500 1.30 
Pacific Tungsten Co. 924 20000 - 1.50 
1925 

Mevada-iassachusetts Co. 1926 25662 1.00 
Do. 1927 25424 1.12 

Do. 1928 40924 .96 


The tonnage and grade of the ore previous to 19265 have been estimated from 
information obtained from the most reliable sources available. The grade of con- 
centrate produced at Mill City averages about 72 per cent tungsten trioxide; it is 
often as high as 76 per cent. Cnewicallv oure scheelite contains 80.6 ver cent 
tungsten trioxide. (According to Dana, scheelite:CaW0¢4. tungsten trioxide, 80.6 
per cent; lime, 19.4 per cent.) The concentrates are shinved to Pittsburgh or 
Niagara Falls to be reduced in tne electric furnace with iron to form ferro- 
tungsten with a tungsten content ranging from 50 to 60 per cent. This is pur- 
chased by the steel makers and added to steel to form the desired grades of 
tungsten steel. 


GEOLOGY 


The geology and mines of the Mill city District Gave been described by 
Frank L. Hess and Esper S. Larsen. 


3 Hess, Frank L. and Larsen, Esper S., SEC PPOR Py one E Tungsten Deposits of 
the United States: U. S. Geol. Survey Bull. 725-D, 1022, pp. 245-309. 


The formation in the Mill City district comprises a series of sedimentary 
rocks consisting of shales, sancstones with intercalrted beds of linestone, and 
quartzite. The sediments were Gisturbed by folding and erga and in the 
vicinity of the mines taney vere tilted at an angle of 75°. The felded and faulted 
sedimentary strata were intruded bv a granitic magma waich alt<cred the’ sediments . 
to hornfels. In vlaces the limestone beds have beén altered to marble and tactite. 
The latter is a highly complex metemorpnic roc!- containing at Mill City scueciite 


and at least 17 otner minerals. 


Although the deposits are termed contact-metamorphic, the ore occurs not 
only at the actual: contact of the granite and the limestone but also in the Iime-. 
stone beds, in some cases- 2, G00 - feet from the sranite.- Two of tie Limestone veds 
have been developed - the Sutton and the Stank - which vere named after tne 
original owners. The Sutton ded is the less important of the two, averaging about 
3 feet in width, and it is less altered than the Stank. In several places tne 
Sutton bed is mineralized un to a width of 45 feet. The mineralization in suéh - 
cases, horvever, is not sufficient to maize comnercial ore at the present price of | 
tungsten, as the beds carry only 4 of 1 per cent tungsten trioxide. The Stank bed 
has been the most: productive; it is exposed: for a length of 1 mile, although the © 
continuity of the bed is interrupted in places by erosion of the sediments, ex- 
posing the underlying granite. Tne Sten: bed has en average width of 41 feet, an 
average dip of 759 to the west, anda general strike of N. 100 EB. The bed has 
been displaced fron 3 to 60 feet in places by: postmineral faults. As tne faults 
so far encountered are all pore ts, with” one exception, it is aieeeard not difficult 
to locate the bed. beyond a fenlt. : 


In general, the beds that din at a high angle are well adapted to the 
shrinkage stope method of mining. The walls of tne beds stand with a moderate 
emouny of Support ea the ore Piece well. 


METICDS OF PROSPECTIUG ASTD SAPLORATIOU | 


Scheelite vas first discovered in the district by prospectors who were 
panning the gulches for gold. The source of the scncelite grains found in the 
pannings was traced to an outcrop of what is nov celled the Stanxs bed. Scheelite 
does not alter readily, so that surface indications of enrichnent at the outcroo 
were entirely absent. ae oo A ; 

~The beds were explored, wnere the nature of the topogreshy Scrniteen: by 
driving adits along the strike of the beds. As the ore vas folloved to deptn the 
beds were further explore@ by shafts: sun: on the dip. ‘Nrifts were driven from the 
inclined shafts at intervals of 100 feet measured ‘on the oes 


In drifting, faults cutting tne deds at very eeite angles have caused 
difficulty in exploratory work; in several instances these strike faults have been 
taken as the foot wall of the beds: and the drifts extended along them for a con- 
siderable distance before the fauits were recornized as such. To minimize the 
possibility of drifting on these faults and to-essure that the bed is being | 
followed, one lifter of each drift round is drilled in the footwall waste rock. 
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A ravid and reliable method has not been devised for assaving scheelite 
ores similar to those which occur at Mill City, so that the mine samples ere not 
determined by analytical methods. However, the samples taken are vanned, and in 
the hands of an experienced operator the results abtained by panning are very 
reliable. 


Estimates of ore reserves are not made because of the vi¢ée variation in tne 
distribution of scheelite in the ores and the excessive amount of develonment work 
and sampling that would be required to mate reliable estimates. 


Mii DEVELOPiZT 
Shafts 


The two main shafts on the Nevada-Massaciusetts property are the Stan: 
shaft, 730 feet deep, and the Humboldt, 620 feet. Tne Humboldt shaft is being 
deepened at the present time. Both of the shafts are on the Stank bed. Each 
shaft is 9 feet 6 inches by 5 feet 2 inches outside the timbers and is divided 
into two comartments. The hoisting compartment is 4 feet 6 inches by 4 feet: in 
the clear and the manway 3 feet 6 inches by 4 feet. The footwall plate, divider, 
and end pilates are 6 by 6 inch timbers. The hanging-wall vlate for a set consists 
of a6 by 8 inch timber to furnish additional strength to carry the weight of the 
ore pocket. The halved method of joint framing with the bevel hitch is emloved. 
The bevel is used to prevent the timber from splitting and to increase the 
strength of the joint. | 


The track for the 1l-ton skip in each shaft consists of ]6-pound rails; tne 
gage is 35 inches. Rails are spiked to the footwall plates, except at the sta- 
tions, where they are placed on 6 by 10 inch stringers olaced lengthvise with tne 
Gip of the shaft. | | 


In sinking tne Humboldt shaft two men are enmmloved on contract, vorking 
qne shift per day. Development work is far enough in advance of actual mining 
qperations so that speed is not essential. The contract price for sinking tnis 
sheft, which is dry, is $15 ver foot; the contractors drill and blast the rounds, 
shovel the brolcen material into a sinking buclzet, and place timbers. All supplies 
are furnished by the company, as well as the hoistman to operate the sinking 
bucket. About one shift is required for breaking, one shift for shovelins, and 
one shift for placin two sets of timbers. The Stank shaft, which is wet at the 
lower levels, is sunk on three snifts on contract. The contract price is {25 per 
foot for labor only. | 


The bucket used in sinking is 24 inches in diameter and 30 inches high 
and has a capacity. of about 600 pounds. The self-dumping arrangement of the sink- 
ing bucket is shown in Figure 1. The skids are 4 by 6 inch timbers placed 18 
inches apart. Lugs are provided on the buclzet below the center of gravity. [In 
raising or lowering the bucket the lugs do not touch the skids, excent at the dump- 
ing place, where the width between tne skids is increased to allow the lugs to 
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2 by 3/8 inch 
strap-iron arm 


Skids baveled 
on corners 


Figure t.— Sinking=bucket dumping arrangement 
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Figure 2A .= Twenty-hole shaft round. 
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Figure 2B.- Twenty-four-hole shaft round, Numbers indicate order of firing 
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Figure 3.- A, Twelve=hole drift round; B, seventeen-hole drift round. 
Same rounds used for crosscuts. Numbers indicate order of 
firing 
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Figure 4.— Fourteen-hole raise round. Numbers indicate order 
of firing 


drop into the notches cut in the skids as tne loaded buclzet is raised. By re- 
leasing the tension cn the hoisting rove the bucket overturns, and the T-shaned 
arms made of 2 inch by 3/8 inch strap iron permit the lugs to slide under the 
straps when the bucket is raised, and over tne straps when the bucl-et is lotrered. 
Tne bucket is operated in the manray side of the shaft. To protect tie uen vor- 
ing in the bottom of the shaft from falling material a bulkhead of round tiibers 
8 inches in diameter is placed 20 feet below the level. 


A small, portable, double-gear-reduction 7 1/2-horsenover electric hoist, 
wito the motor inside the drum, is used in sinking. The hoist is mountedc on the 
level directly above the place where sinking is in progress. 


An ordinary shaft round consists of 70 holes 5 feet deep, as shown in 
Figure 2-a. If the ground is unusually hard 24 holes are reavired to brea a 
round drilled 5 feet deep. This round is shorn in Figure 2-b. The 20-hole round 
is drilled with jacihaamers using l-inch hollow hexagonal steel, and the 24-hole 
round is drilled vith leyner machines mounted on either a crossbar or a crossarm 
_attached to the crossbar. With the lerner machines 1 1/4-inch hollow round steel 
is used. In some of the hardest ground encountered as many as 240 pieces of 
steel have been used to drill a 24-nole snaft round. 


Both the jaci:hammer and the leyner steel have the usual double-taper 
cross bit. The steel lengths and tue bit gage for each length are as. follows. 


Length, feet Jackhenmer steel, Leyner sea 
. bit. zage, inches | bit gage, inches 

A Tfe wretac eucaaeut aes cutie 2 sacavedaonenueseaeae 21/4 
L Uije 4021/2: acer kecesaeews UTS. wciice ceeded 2 

21/2 to 31/2 ........ Batigsat ey re a ae eer 1 7/8 
31/2 to 41/2 .......66- Sees A20/0. asateuresseuws - 15/8 
AA) 2 C005 Be sewas ted ies M2? “setae ete ce eake 11/2 
Si Lj2 66 6 1/2) wcuciosscontees 16/8: “wears theta cot . 1 3/8 


| Forty per cent strength celatin dynamite is used in shaft sinlting. No. 6 
electric delay detonators are used, wWaicn are fired with the electric lignt cir- 
cuit of 110 volts. 


Drifts and Crosscuts. 


Drifts and crosscuts are driven 54 feet by 7 feet in cross section and are 
untimbered. Ordinarily one miner drills and blasts a round consisting of le to 17 
holes in one shift. The 12 and 17 hole rounds are snow in Figures 3-a and 3-b. 
The broken material from a round is shoveled into 16-cubic foot cars and trammed 
to the nearest dumping place underground by ons man working on the opposite shift. 
The development worl: is so »lanned that most of the waste rock can be disposed of 
underground for filling mined out stopes. The routine of operations in advancing 
a drift or crosscut is as follows: 
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Miner (1) day shift 7 eer (1) nt cat saift 


Cperation 7 Ooperetion 

Barring down ........ 1/4 hr. Sleanioe (7e0! «tceised. 2 ales 

Gettin, equinment to 

LACS 5.5 a oa SA Sied ws 1/2 ab oe Perrin GOV. .csesecuee 1. Ts. 

_ Setting Up: i iownenne o/ 0 nes | * o- QeUC CIN ana raw 26D: “ars. 
e@ 

Drilling @eeeeeeegeePkegee e@ 4 urs. Place shoveling | sis cts. 1/4 or. 

Tearine com: <sicaees. 2/2 Urs - Picking down face ..... 1/4 ur. 


liovine ecuinment .... 1/2 ur. 
Loecing Acles 4.45485 3/2 ars 


Blasting ............ 1/4 ar. 


The average tromvlug distance is about G00 feet. Tie temmoorer track, 
wnich consists of snort sections of rail securec to steel ties, is plecec by tue 
micker; permanent trac: is laid br the muchsr if he nas time to do so or bv a 
timberman if the rucker has not the oprortuaity. | Phe steel siovelinz sheets are 
3 by 4 fest (3/16 inen tuich. : 

A crift fonne is driliea vitn a leyner nacaine mounted cnr crossarm i. 
attached to a colum. Forty ver cent strenzth ;elatin dwnamite is used, ceton- 
ated with vo. 6 detonators attacred to fuse. 


Drifts and crosscuts cre usually criven on covpany account. Txrceptionally 
wet olaces are contracted at a rate of abovt $5 per lineal foot for imeiing and 
breaking... A contract crev consists of to nen - One inen on eacn snift. Tac con- 
tract is usually given foz 100 feet and 20 per cent of tne contract ».rice is ‘eld 
back eee the contract is Com Levee as a -usra:.tee for fulfilment of the contact. 


7~ 


Raises 


maises are 5 br 7 feet $n sectioa aid are driven for tiree purzoses: (1) 
For ventilation, (2) for manvavs to the stones, (3) and for chutes in dravi $ 


In advancing a ventilation or manvay. raise one nan Criils and blasts a 
round consisting cf from 8 to 14 holes as siovm in Figure 4a and 4-b. Practical- 
ly all raisin; is done in ore. In adcition to the raise round additicnel sladbing 
holes are Grilled and blasted by, the vtiner on two sides of the raise us the raise 
is carried uowards. (See manway raise, fiz. &) The extra width afforés vrotec- 
tion to the raise timbering when blestins necr the raise in stoping operations. 
The staging Sor drilling is out in ty a tinder crev or tro nen on the onovosite 
shirt. Arter two or three rovnds have bsen Grillea and blastsd in a raise tne 
timber crev places two sets of timber with tre necessar’ lining. Timber for a 
raise consists of stulls & inches in diameter laced on 5 foot &% incn centers. 
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Vertical section A-A 
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Broken ore. 


Ventilation raise 
and manway 
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Figure 5.- Longitudinal and vertical section of stope 
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Tris syacing of stulls has been adonted so that tue 2 br 12 inch vnlatks 15 reet 
long usec for lining may be cvt in S foot 4 inch: lenrths vithout anv vaste, Man- 
ways and ventilation raises, .aica ere used for manrvays, ere Ssinsle-covoart ent, 

4 feet wide in the clear. Baca manvayv is equirped rith a laddermay and timer 
Slide. The timber slide consists of 2 by 12 inch plans; one side of tie slide is 
forned by the ladder and the otner br a 2 by & nailed to tne side of tne plank. 
Supplies are hand-hoisted to the top of a raise bv means of a single pulle-~ bloc: 
and herp rove. The tlock is caained to a lengti of drill steel nleced over tie 
stulls at tne top of the raise. - Tae rovtine of onsisations in driving a raise is 
about as follows: oe : | 


Miner (1) day shift —_ : Timbernen nignt sift 


Gperation Time §. — Operaticn " | Tone 
Getting equisment on 7 . 

Crilling »nlatform .. lhr. . = Barring COVN: sie vesee<. Is 
Presaring to drill _— 1/2 ar. a meoig ting timer Swede. al ete. 


Drilling (ewe baween. Mrs. Placinz tvo sets .... & nrs. 


Tearing down ead re- sO 
moving equipment ae. dere? 


MOGI <suvawsecoetes- “ts 


| Blasting .......esee 1/4 hr. 


Raises for ore eonives: are ‘not A pwuSnea. Ti.6 coute raises are driven 6 
feet above tne vackzs of tne drift at intervals of 15 or 20.feet end then belled out 
so as to join each otner. The clute snovn in Figure 6 is. built in eacn raise be- 
fore tne bclling out »ovocess is started. Ja ¢rivin, tre caute raises temporary 
staging is used for crillins vnen necessary. 


Hand-rotated stover macaines vith 1 1/8-inch Loccy Vountain »ottera, 
neavy-ribved, cruciform stcel ane -ign-centes cress tits, are emrlovec in raising. 
The steel lenctas and bit gare for eacii lenzta is ag rollovs: 


bad 


Length, feet Bit care, inches 
te BAER ee edeee ca eenaneeoeaeee 1 15/16 

ni 8 2 oe eee ee 1 7/8 

2 Lie 60.1) co Aaextees sue ce saneouues 1 3/4 

O22 164.1) Oo naw ciwenceaawesteneaeneet 1 5/8 

DVS 206 6- 1/2 sis ecrens eowesonenteness 11/2 


Forty per cent strength gelatin d:mamite is used with No. 6 cetonators 
and fuse. - : ors, a 
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All the ore is mined bot the snrinkage-stope systen rithnout filling exceot 
for disposin;, of waste from development vor. The ved, rnien has an averaze 
width of 44 feet, is mined in sections having a length of 75 or 80 feet. 

(Figure 5. | 


In prevaring a blocl: or section for mining the ded is first exnosed by 
drifting. After this has been done a ventilation raise is driven to tae level 
above as far from the shaft as possible. While the ventilation raise is bein; 
driven chute raises are driven at intervals of 15 or <0 feet and. chutes installec. 
A manvay to afford access to the stove is started &0 feet from the ventilation 
raise if the ciute svacing is 20 feet and 75 feet from the ventilation raise if 
the cnutes are spaced on 15-foot centers. The cnute interval.is determined 0” 
the character of ore; if the ore is dry and can be dram racilv without hanging 
up the 20-foot spacing is used; if the ore is dam and has a tendency to ci.imnev 
or hang un tne 15-foot interval is cnosen. An effort-is made to dra. tne excess 
broken ore fron tne stopes uniformly and this is accomplisiied with cam ore »d* 
close spacing of raises. | | | | 


After the ventilation raise hese been driven to the level above, the cnutes 
built, and the chute raises belled out to connect with each oti:er and the manvey 
at the other end of the blocl: started, stoping operations are bezun. 


Tne stone is advanced as a sSinsle rece by teans of norizontal slices 
drilled with levmer macnines if the ~round is nard, or b:7 vertical slices vitn 
hand-rotated stoner machines if the sround is comparatively soft. Two miners are 
employed in a stove bloc: wiio advance tovrard eacn otier, one starting at tne 
ventilation raise, which is also used as a manvay, and the otner at the manvay at 
the other end of the block. Wnen the cut is coimietsd othsr slices are tatcen in 
the same manner. The excess trol:en ore is dravm off as stoping »orogresses, so 
that a distance of 6 feet is maintained betiveen tue tov of the broken ore ana tae 
back of the stope. The manvay is raised from time to tine es the stope is 
carried upward. 


Loose svots are encountereé in the hanging wall as stoning progresses, anc 
to prevent dilution these are supnorted with 8-inch stulls and @ by 12 ine: aead- 
boards 18 inches long. If the stulls are not svfficient a pillar of ore may de 
left in the stope, which is drilled so that it mav be blasted later when the block 
is stoped and the ore is being withdrawmm. (Figure 5, at "A".) 


The stone is advanced to within 6 feet of the floor of tne level abdove, 
under which a floor pillar is left until the operations on the level are completed, 
when the pillar will be revoved by underhand stoping if the stope is filled wita 
waste; or, if the stove is empty, it will be blasted covm and the ore draw: orf at 
the level below. 


In drawing the ore fron a completed stope the ton of the ore is folloved 
downvard by timbermen, wio catch wo any loose syots in the valls and trim off anv 
ore that may have been left as the stove was carried uvward. 
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The stooer round is siown in Figure 7. About 14 holes, 5 feet deed are 
drilled ».er man ver snift. The leyner stone round is shown in Figure 9. Abovt 
5 noles, 6 feet deen ere drilled vith a le™mer machine per man snift in stovin:c. 
Cne and one-eighth cruciform steel is used with the stoners and. 1é-inch round 
with the lewners. 


Gelatin drmamite of ¢5 rer cent strength is used in stope blasting. 
No. 6 detonators and fuse are used for mating trimers. No stemnins is used. 


TRASTSPORTATION 


All tramming undersround is done by hand with 16-eubic foot roller-bearins 
end-dum cars, wnich nold about 1 ton of ore each. The maxinum tramming distance 
under;round is about 6050 feet. The ore is drawn from the stoves thiroysh ciutes 
equinped with plank gates sliding in wood cleats nailed to the sides of the cnutes. 
The ore is dumped into the shaft slip pockets, which hold about 60 tons eacn. The 
pockets have grizzlies with 8-inch openings made of 30-pound rails »vlaced with the 
flat side up, so that the oversize material does not wedre between tne rails. 


rom the skip pockets the ore is draym through raclz and vinion cates into 
l-ton skips and dummed into tne surface ore bins. At the Stans shaft the ore is 
trammed from the shaft bin to the gravity tram bin, a distance of &CO feet, and 
then lowered in end-dumo skips to the narrow-gaze railroad bin for transoortation 
to the mill. At the Humboldt shart th re ore is dumed from the slip directly into 
the railroad bin. 


The track in the mines consists of 16 povnd rails laid ~ith an 18-inch 
< ar : 
gage on a zrade of = of one ver cent in favor of the loaded cars. 


The ore is hauled from the mine railroad bins to the mill by an 8-ton 
gasoline locomotive. One wan loads and dumps cars, operates the loconotive, and 
looks after the equiprent. The surface cars have a canacity of 6745 cubic feet or 
about 5 tons each. The cars are of the gazle-bottom side-dum tyne, equinved with 
roller bearings and chilled wheels 14 inches in diameter. A train consists of 5 
cars. he track consists of 30-pound rails laid on an average grade of 4 ver cent 
in favor of the loaded trains. The steen grade on the surface tracl- is due to the 
nature of the tonography and the location of the mill. Ties are 4 by S inches, | 
4 feet in length, spaced on 2-foot centers. | 


The cost of transvorting ore from the mines to the mill ver ton-mile is 
as follovs: 


Labor (one aan at $6 ver dav) ...... 36.0 
Gasoline per dav ...ce.cececw cone eid tons 3.0 
Oil and other expenses ....., 1.0 


Total, £icasenwede< sd euavaudtedonaue uueieace 2.2 310.00 


©@ee#e#es#e@ 


Average distance of haul .......... , 2 miles 
Tons hauled rer day ....2...ceeceeee 142 
Ton miles per day .......... eae we COs 
: Cost per ton mile ........ sdhaeierwteee: BOsOGO = 


— Depreciation not included. 
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Fach shaft is ecuipped with a dovble-gear-reduction sinsle-drum oist anc 
7/8-inch, 6-strand, 19-wirs, hemm-core, vlov-stee] noistinzg rope. Tach noist is 
driven by a 52-horsesower, variable-sreed, 440-volt alternating-current mctor. 
Hoisting sneed is about 300 feet ver minute. 


PHECHI TAGE OF EXTRACTION 


The extraction of ore is about 95 per cent. The dilution from slougiing - 
of wall roc: is estimated at 20 per cent. Abovt 35 ner cent of the ore is drarn 
off as stooing progresses. Hand sortins is not »racticed, as the ore dravm from 
the stopes is covered with mud so that »rior wasting would be necessary. 


about 80 rer cent of the awvereeauts employees are American born and the 
remaining 20 »er cent of various. European nationalities. The labor turrover is 
very small. Periods of one month have been observed without a sinzle crange in 
the payroll names. The wage scale'as of December, 1929, for tie prineipal 
classifications of mine emplovees was as follows: 


Blacksmith ............. . £6.50 
Blacksmith. helper ....-... 5.25 | 
Hoistman ...... wesecsceee 6,00 and 5.75 
yb Vella > quae ae arene ara ee ieee. eto 
Motorman (surface) ...... 6.00 
POT ge soxe ose tee are ie tetas ‘ D650 
PUMA age bee o es Salereecete DLO 

‘<P OOUAN. see weseaweweeeese Sato 
Si:iptender ..... ere ». 9.29 
Timberman ....... preenats A srs 

PULPING 


About 90 gellons of water per minute are pumed from the Stank mine. . Tne 
water is pumped to the surface in two lifts, one of 200 feet and tre other of +80 
feet. For the c00-foot lift tie water is pumoed by cne sinsle-stage ¢-inch 
centrifugal pump; for the 480-foot lift two 2-inch singie-stage centrifugal oums 
are used, wnich are operated in tandem. Each pump is direct-connected to a 20- 
horsepower, 3,6CO-r.p.m., 440-volt alternating-current motor. The »ums are 
started and stovped by an automatic float control. To keen the »ums vrimed a 
4-inch by-pass line from the »urm colwm to the pum) with a chec!= valve on the 
pump discnarge line is emploved. The column capacity is sufficient to keep the 
sunpl:y of water running into the wunm during the time that thie num is idle. 
With this arrangement there is little danger of the pumps not taling tne vater - 
when thev are are started. : | oe 


Sums are cut in ore as each new level is being opened. By cutting tue 
sumps in ore the cost of excavating in waste roclt is avoided. ' 
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VENTILATION aND FIR? aAZARD 


Ventilation is natural, and the mine is cool tne vesr around. With the 
shrinkage-stope method of mining the amount of timber used is very small, so that 
tne fire hazard is not great. The mine is kent clean at all tines, end all rveb- 
bish hoisted to the surface. 


Table 1. - Summary of Costs 


Nevada-Massachusetts Co. mines. Year 1928 


Tons of ore hoisted: 


40,924 : Mining method: Shrinzage 


Underground costs ser ton of ore hoistei. (1) 


Labor 
Development $0.557 
(3) 
Lining | 1.662 
Pumping 050 
Trans»vorta- 
tion (4) 053 
Total 2.322 


Super-= Drills Power Ex lo- Timber Otner Total 
vision & Steel sives (2) supolies | | 
30.012 30.025 30.092 30.100 30.026 30.085 30.907 
06% 100 209 ee 146 ~207 2.753 
“— ae — ae ccs 6055 6105 
— : = ge ois 2137-190 
076 ap zis S01 ater) oL&2 . 484 .. 3.945 


Note: Avove costs are direct costs only. 


(1) About 15,000 additional tons of ore was broken and not hoisted during 1928. 
(2) Powler, fuse, and caps. 


(3) In ore and rock: 


(4) Surface tram to mill ee er tramming costs included re oe 
and development labor. 
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Table c. — Sumvrarv of Costs in Units of Labor, 


ate CRE EE conn te EAE EE SE RE EEE EEE. TERE CE ET a oT ETE TEE Se AEN A TD 


Power, and Srovlies 


Nevada-lMassachusetts Co. mines. 7 Year 1928 
Tons of ore hoisted: 40,924 hiining method: Shnrincece 
Development Mining Total 


A. Labor (man-hours per ton) 


Breaking (drillinz and blasting) $0.183 $02700 ~ 30.883 
Timbering | 053 | 376 2425 
Shoveling and tra:aning -_ »167 ~383 2550 
Shaft sinking 098 -- 098 
Yoisting : : 136 > weaos 0528 
Supervision - O40 168 208 
Purtoing - -- - - 195 
Total labor uncer,:round 677 2eL79 3,051 
Average tons  .er man ner snift 2.62 


Average tons ner men ser shift on sur- 
face nrocerly chargeable to underyround | | 
overations | | : 96.06 


Labor per cent of total cost a 7 55.02 


B. Power and supvlies 


Explosives 

Sticks per ton 0.816 (1) 4,643 (2) +4.964 

Pounds oer ton eo? 1.550 . 1.789 
Caps No. 6, number per ton 0cO 1.Ge2 1.25 
Fuse, feet ver ton Lcd 6.135 7.42 
Timoer ' 

saved stock, bd. ft. per ton 005 2200 3.68 

Poles, lin. ft. ver ton ele 0&9 61 
Powsr, kw.-hr. ver ton 362d Teed 19.48 
Otner sunplies in percentage of 

total pover and sunplies ZL 
Suprlies and power ner cent of total cost 43.98 


(1) 40 ver cent gelatine size 11/5 bz 8 inches. 
(2) 35 ner cent ;elatine size 1 by 8 inches. 
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Table 3. - Details of Costs in Urits of Labor, 


Pover, andi Sunplies 


Develop-ient Year 1328 
snafts Driits Crosscuts iaiges otal 
Number of feet 101 1350 90 192 L258 
Size of excavation 53 x 10 Ss x 7 S$ x 7 5x7 -- 
Timbered or not Yes No bale) Yes -- 
Rock quartzite Ore and suartzite Ore -- 
marbodle 
A. Labor (man-hours psr foot) 
Breaking (drilling and blasting) .... cc ccecscccsccvcee 3.20 
PLMOGTL WE is e-ote ee a usrenciciw oe-d-s ai eiterival eid vaLGim etal e auacuse om Sananece 269 
Snoveling and bearaine ee ee ee ee a ee ee © 3.053 
Snaft sinking esereeereeneevneeneeeeeeteeveeeerereeereeeeetevee ee 7 e TOL 
POPSUINGE. 664ce-d eon te kare, ace ins 26s oh ORS ee eee eae 2 ©2486 
BUPCHVIS! ON, sesees dares esa wariw iw as O55 So ha Rew sid ee c 3751 
DOUG. LA00Or wae bee ieee wre eas ae eee wee eae aS sae bees 10 
Beet Der G-NoOu? Sit C- aceasta beaa es bree ee eanees 0.6456 
B. Power and Stonlies 
Exclosives: 
Sticks per foot 40 rer cent Blk. are Sah duel te aevetarancanrins - 5.78 
POonds ner 100. 2625 dans aw ow tees epee San S eats 2eot 
Cans Now 6, mumber Der LO0G> sek. sewed. we ces cewra bras edies ~ 4.20 
Fuse, number of Yecu. ser L00t aiccwecewnw ses ce swee wis 22.50 
Timber 
paved Sl0Cz:. Ddw Pts Mer LOOV s606444-9seesdssce es » 12.36 
Poles, 8 incnes diameter, linear feet oer foot .... 2.19 
Power, kw.-hr. per foot ......... re ee ee ee ere 5.94 


Other supplies, 


C. Labor, per cent of total cost ............... 


Power and supplies, do. 
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‘er cent of total »over and sunplies. 32.5 
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Figure 7.-. Fifteen-hole stope round in soft ore. Numbers Indicate order of firing 


